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Master's Thesis: 
Spatial and Temporal Seismicity Variations in the South Sandwich and 
Northwestern South American Subduction Zones. 
Edward Billington, 1986 
SUMMARY 
The interface seismicity has been examined in two separate subduc-
tion zones: the convergence of the Nazca plate and the South American 
plate between 70N and 13°S and the South Sandwich Islands subduction 
zone, where the southernmost oceanic portion of the South American plate 
is being subducted beneath the South Sandwich plate. Teleseismic data 
from the Preliminary Determination of Epicenters catalog dating from 
January 1, 1963 to May 31, 1974 have been examined for temporal and 
spatial rate changes using various applications of the z-test, a stati-
stical tool which provides the significance of the difference between 
two means. The purpose of this analysis was to determine what relation-
ships exist between spatial variations in interface seismicity rates, 
characteristics of the interacting plates, and the rupture zones of 
great earthquakes. The understanding of these relationships should aid 
in the prediction of great earthquakes. 
Temporal changes that affect each data set in its entirety are 
believed not to be real changes in seismicity and are refered to as 
detection-related changes in this study. These are apparently caused by 
some change in the global network which reports and assigns magnitudes 
to the teleseismic events. Changes which have been observed and synthe-
sized in both data sets are inconsistencies in assigned magnitudes and 
changes in the lower threshold of homogeneously-reported data. 
Each interface seismic zone has been examined for along-strike 
variations in the seismicity rate. Anomalously active and quiet inter- 
face segments in each region have been found to be spatially related to 
features on the seafloor of the subducting plate. Segments of the inter- 
face corresponding to older seafloor have been found to have a higher 
rate of moderate events. The rupture zones of past great earthquakes 
have been found to coincide with areas of moderate or high seismic 
activity and to be bordered by areas of low activity. 
The seismicity rate in the South American interface has been 
examined for precursory activity before great earthquakes. Evidence has 
been presented for a significant period of quiescence before the 1979 
Colombian great earthquake. In addition, a segment of the South American 
interface centered at 5.5 0S that has no previous record of great earth-
quakes is currently experiencing at least 6 years of quiescenbe. 
